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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )I3 Responsive to communication(s) filed on 19 April 2004 . 
2a)\3 This action is FINAL. 2b)S This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 
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DETAILED ACTION 

The Amendment, filed on April 19, 2004 has been entered and is acknowledged 
by the Examiner. It is noted that the first claim although presented as "currently 
amended' is same as originally presented. 

Cancellation of claim 15 has been entered. 

Applicant's election with traverse of Group I claims 1-9,14-19 in the reply filed on 
April 14, 2004 is acknowledged. 
The traversal is on the ground(s) that the same product i.e. the light emitting element 
completely surrounded by the suspension medium cannot be made with different 
method. This is not found persuasive because the suspension media can completely 
surround the light emitting element by the method of locating suspension media in the 
mounting area with a volume same as that of the mounting area , placing the light 
emitting element and then curing the suspension media. After curing, the excess 
suspension media if there is any can be removed for making the desired configuration 
of the solid state lamp. 

The requirement of restriction of method claims 10-13 is still deemed proper and 
is therefore made FINAL. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent 5,167,556 to Stein. 

Regarding claim 1 Stein discloses (Fig. 5, column 1 lines 10-13, column 2 lines 
36-48,column 6 lines 27-47)a solid state lamp comprising light emitting element (LED 
chip) 3, mounting area 5 adapted to contain the light emitting element and suspension 
media (light guiding channel) 4 disposed between the mounting area 5 and the light 
emitting element 3 (light emitting diodes are embedded in a light guiding channel) so 
that it supportably surrounds the LED chip within the mounting area. 

Referring to claim 2 Stein discloses (column 3 lines 61,62) the suspension media 
(light-guiding channel) 4 comprises an optically transparent plastic. 

Claims 14 and 18 are rejected under 35 U.S.C. 102(e) as being anticipated by 
U.S. Patent 6,121,637 to Isokawa et al. 

Referring to claim 14 Isokawa discloses (Figs. 1 and 4 column 5 lines 61-67 
column 6 lines 1-10,20,45-49)8 photonic device comprising a mounting area (insulating 
substrate) 10, a spacing element 9 (bonding material) which spaces the semiconductor 
device (LED chip) 3, means (package) 6 for fixing the semiconductor device 3 
substantially within the mounting area. Isokawa further discloses that the spacing 
element 9 includes transparent epoxy resin disposed between the mounting area 10 
and the semiconductor device 3. 
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Regarding claim 18 Isokawa discloses the semiconductor device 3 is affixed 
within the mounting area by optically transparent resin 6 disposed over the 
semiconductor device 3 and the spacing element 9. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,167,556 to Stein as applied to claimi above, and further in view of U.S. Patent 
6.576,930 to Reeh et al. 

Regarding claim 3 Stein does not disclose the suspension media including a first 
layer disposed between the mounting area and the light emitting element and a second 
layer covering the light emitting element and the first layer. 

Reeh in analogous art of light-radiating semiconductor component discloses (Fig. 
5 column 13 lines 23-52) semiconductor body 1 surrounded by a first layer of 
luminescence conversion encapsulation 5 and a second layer of encapsulation 10 
covering the light element 1 and the first layer 5. Reeh further discloses this 
luminescence conversion layer converts part of the radiation originating from the first 
wavelength range into radiation of a second wavelength range in such a way the 
semiconductor component emits polychromatic light and thus it is possible to produce 
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diverse color mixtures and color temperatures (column 2 lines 48-54, column 3 lines 1- 
10). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to modify the single encapsulating suspension medium of Stein by two 
layers, one first layer of luminescence conversion disposed on the light emitting element 
and then second layer of encapsulating medium covering the first layer as taught by 
Reeh for converting part of the radiation originating from the first wavelength range into 
radiation of a second wavelength range in such a way the semiconductor component 
emits polychromatic light and thus it is possible to produce diverse color mixtures and 
color temperatures. 

Regarding claim 4 Reeh does not explicitly disclose layers comprising thermally 
conductive filler. 

Reeh discloses (Figs. 4,5 column 14 lines 45-50) the second layer comprising 
transparent encapsulation 10 having light diffusing particles such as TiOa, Si02. It is 
elementary that mere recitation of a newly discovered function or property, intrinsically 
possessed by things in the prior art, does not cause a claim drawn to distinguish over 
the prior art. Additionally, where the Patent Office has reason to believe that a functional 
limitation asserted to be critical for establishing novelty in the claimed subject matter 
may, in fact, be an intrinsic characteristic of the prior art, it possesses the authority to 
require the applicant to prove that the subject matter shown to be in the prior art does 
not possess the characteristic relied on. In re Swinehart, 169 USPQ 226 (CCPA 1971). 
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Thus, the functional limitation of thermally conducting filler is taught by Reeh under 
intrinsic functional principles. 

Regarding claim 5 Reeh discloses (column 1 1 lines 55-59) the first layer 
comprises phosphor (luminescent material) 6. 

Regarding claim 6 Reeh discloses(column 14 lines 18-37 Fig. 14) that there is a 
third layer 36 of luminescence conversion material disposed between the light emitting 
element 1 in the first layer 35 and the second layer 1 0. Reeh further discloses that this 
design advantageously ensures accumulation of the phosphors in intended locations. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,167,556 to Stein and U.S. Patent 6,576,930 to Reeh et al. and further in view 
of U.S. Patent 5,777,433 to Lester et al. 

Regarding claim 9 Stein and Reeh do not disclose dielectric particles (TiOa, Si02) 
to be nano-particles. 

Lester in analogous art of semiconductor light-emitting chip discloses (Fig. 3 
column 4 lines 25-47) the package material 41 comprises nano-particles of TiOa, 
substantially smaller in size than the wavelength of the light emitted from LED chip 42 
such that the package material can be transparent to the light emitted from the chip. 
Ti02 is intrinsically dielectric. Lester further notes (column 2 lines 30-38) that this 
packaging material (epoxy) having nano particles of Ti02 improves the efficiency of the 
semiconductor light emitting device by increasing the effective refractive index of 
encapsulating material. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to include nano-particles of Ti02, in the first or second layer of the lamp of 
Stein and Reeh as taught by Lester for improving the efficiency of the semiconductor 
light emitting device by increasing the effective refractive index of encapsulating 
material. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,167.556 to Stein, U.S. Patent 6,576,930 to Reeh et al. and U.S. Patent 
5,777,433 to Lester et al. and further in view of U.S. Patent 6.01 5.719 to Kish et al. 

Claim 7 differs from Stein, Reeh and Lester in that Stein, Reeh and Lester do not 
disclose nano-particles of thermally conductive filler comprising from the set of gold and 
silver. 

Kish in the same field of endeavor of light emitting diodes discloses (Fig. 2 
column 1 lines 64,65) silver loaded epoxy used in a light-emitting semiconductor device. 
It is well known in the art that silver has a high thermal conductivity and hence can 
conduct the heat away from the LED chip. 

Therefore it would have been obvious tone of ordinary skill in the art at the time 
of invention to include epoxy loaded with nano particles of silver as suggested by Kish 
in the encapsulation of Reeh and Lester for conducting heat away from the solid state 
lamp. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5.167,556 to Stein, U.S. Patent 6.576.930 to Reeh et al. and further in view of 
U.S. Patent 6,335,548 to Roberts et al. 
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Regarding claim 8 Stein and Reeli do not disclose one of the two layers in 
encapsulation comprising single crystal nano-parlicles. 

Roberts in pertinent art of semiconductor radiation emitter package discloses 
(column 22 line 67 to column 23 line 25) single crystal diamond powder used as filler in 
encapsulation. Roberts further discloses diamond exhibits desired properties such as 
high thermal conductivity with high chemical inertness. Furthermore Roberts discloses 
nanoparticle filler provides the benefit of improving thermal properties of the 
encapsulant and hence the efficiency of the emitter. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to modify one layer of the encapsulant of Stein and Reeh with encapsulant 
containing single crystal diamond nanoparticles with high thermal conductivity as taught 
by Roberts et al. for improving thermal properties of the encapsulant and hence the 
efficiency of the emitter. 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,121 ,637 to Isokawa et al. 

Regarding claim 17 Isokawa discloses the optically transparent material disposed 
between the mounting area and the semiconductor device comprises epoxy resin 
blended with thermally conductive filler BN (boron nitride). 

Isokawa discloses the claimed invention except for the transparent media being 
silicone epoxy. It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to substitute silicone epoxy for epoxy because these two 
materials are known to be equivalent in use in the art as evidenced by U.S. Patent 



Application/Control Number: 09/537,192 Page 9 

Art Unit: 2879 

4,1 14,177 to King column 2 line 34 and the selection of known equivalents is 
considered to be within the level of ordinary skill in the art. 

Claims 16 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 6,121,637 to Isokawa et al. as applied to claim 14 above, and further in 
view of U.S. Patent 6,576,930 to Reeh et al. 

Regarding claim 16 Isokawa does not disclose the optically transparent media 
disposed between the mounting area and the semiconductor device comprising silicon 
epoxy blended with phosphor particles. 

Reeh discloses (Fig. 10 column 6 lines21-26 column 9 lines 1-5, column 13 lines 
5-10) optically transparent media disposed between the mounting area and 
semiconductor device comprises silicone epoxy resin with phosphor (luminescent 
material) particles. Reeh further discloses this luminescence conversion layer converts 
part of the radiation originating from the first wavelength range into radiation of a second 
wavelength range in such a way the semiconductor component emits polychromatic 
light and thus it is possible to produce diverse color mixtures and color temperatures 
(column 2 lines 48-54, column 3 lines 1-10). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to modify the transparent epoxy disposed between the LED chip 3 and the 
mounting ai-ea of Isokawa by silicone epoxy blended with phosphor particles as taught 
by Reeh for producing diverse color mixtures from the lamp. 

Regarding claim 19 Reeh discloses in Fig. 14 the photonic device further 
comprises a phosphor layer 36 over the semiconductor device between the spacing 
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element 35 and encapsulation 10, the means for affixing the semiconductor device. This 
provides the advantage of placing the phosphor layer in intended positions in a simple 
manner. 

Response to Arguments 

Applicant's arguments with respect to claims 1 and 14 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent 5,198,479 to Shiobara et la. Discloses light emitting 
element supportably surrounded by light transmissive encapsulation. U.S. Patent 
5,441,918 to Morisaki et al. discloses light emitting element on ceramic base with 
spacing element having thermally conductive filler. 



Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sikha Roy whose telephone number is (571 ) 272-2463. 
The examiner can normally be reached on Monday-Friday 8:00 a.m. - 4:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimeshkumar D. Patel can be reached on (571) 272-2457. The fax phone 
number for the organization is (703) 308-7382. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status Information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.usDto.aov . Should 
you have questions on access to the Private PAIR system contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Sikha Roy 
Patent Examiner 
Art Unit 2879 




